Effect of Gestational Exposure of Cypermethrin on Postnatal Development of Brain Cytochrome P450 2D1 and 3A1 and Neurotransmitter Receptors.
Oral administration of low doses (1.25, 2.5, or 5 mg/kg) of cypermethrin to pregnant Wistar rats from gestation days 5 to 21 led to dose-dependent differences in the induction of cytochrome P450 2D1 (CYP2D1) and 3A1 messenger RNA (mRNA) and protein in brain regions isolated from the offsprings postnatally at 3 weeks that persisted up to adulthood (12 weeks). Similar alterations were observed in the expression of GABAergic, muscarinic, dopaminergic, and serotonergic neurotransmitter receptors in brain regions of rat offsprings. Rechallenge of the prenatally exposed offsprings at adulthood (12 weeks old) with cypermethrin (p.o., 10 mg/kg for 6 days) led to a greater magnitude of alterations in the expression of CYPs, neurotransmitter receptors, and neurotransmitter receptor binding in the brain regions when compared to the control offsprings treated at adulthood with cypermethrin or prenatally exposed offsprings. A greater magnitude of decrease was also observed in the spontaneous locomotor activity (SLA) in prenatally exposed offsprings rechallenged with cypermethrin. The present data indicating similarities in the alterations in the expression of CYPs (2D1 and 3A1) and neurotransmitter receptors in brain has led us to suggest that endogenous function regulating CYPs is possibly associated with neurotransmission processes. A greater magnitude of alterations in CYP2D1, 3A1, neurotransmitter receptors, and SLA in rechallenged animals has further provided evidence that alterations in CYPs are possibly linked with neurotransmission processes.